statistical significance of the effect of loading. Additionally the effect of loading amplitude on convective enhancement ratio was assessed by linear correlation analysis. Results: Experiments showed that cyclic compression enhances transport of antibodies into articular cartilage. The 1D diffusion model accurately described the fluorescence profiles of both the unloaded and loaded samples (coefficient of variation between 5-20% and R 2 between 0.980 and 0.995). For the unloaded samples, diffusivities ranged from 2.8 to 6.0 × 10 -8 cm 2 /s, while loaded diffusivities ranged from 6.8 to 15.4 × 10 -8 cm 2 /s. The convective enhancement ratios obtained ranged from 1.20 for the 0.25% strain (N.S. compared to an enhancement ratio of 1, i.e., no enhancement), 1.47 for 1.3% strain (p < 0.01) 1.80 for 2.5% strain (p < 0.001) and 2.61 for 5% strain (p < 0.001) (Figure 2 ). Further, for this range in dynamic strain amplitude there was linear trend of increasing effective diffusivity with strain amplitude (r 2 = 0.98, p < 0.005). Discussion: This study showed that cyclic mechanical loading enhanced antibody transport up to 2.6-fold at physiologically relevant amplitudes relative to the unloaded samples. Further, in the range of strains, mechanically aided transport was linearly proportional to strain amplitude. The average passive diffusivity of this antibody in cartilage was 4 × 10 -8 cm 2 /s. Given the molecular weight of the antibody used (150 kD), this diffusion coefficient is consistent with passive diffusion coefficients found for other large molecules in cartilage (e.g. DBSA = 2.0 × 10 -7 cm 2 /s, MW: 66.4 kD) and with the idea that diffusivity is inversely proportional to solute molecular weight [5] . Additionally, it has been shown that mechanically aided transport with similar loading for molecules such as IGF-I (MW: 7.6 kD) had enhanced transport by a factor of two over unloaded controls [2] , which is consistent with this data. Overall, despite the small pore size of cartilage and the high MW of the antibody used, mechanical loading enhanced antibody transport to a large degree. Although there are some differences, bovine cartilage is a consistent analog to human tissue with respect to its permeability in the patellofemoral groove [6] , suggesting that similar behavior would likely be observed in human cartilage. Similarly, in the current experiments, antibody penetration occurred on the radial surface of the samples, and not the articular surface, as would occur in vivo. More research will have to be done to determine how the articular surface affects diffusion and how different antibodies and loading frequencies affect bulk transport. Significance: Given these results, there is promise that antibody therapy for OA could be enhanced by an exercise regimen or physical therapy, mimicking physiological loading conditions [7] from these experiments. To our knowledge, this is the first study to test how mechanical stimulation affects the diffusion of antibodies in cartilage and suggest further study into how clinical use of antibody therapy for OA can be developed.
